Study of membrane-induced conformations of substance P: detection of extended polyproline II helix conformation.
We study the conformation of substance P (SP), a ligand of neurokinin 1 receptor, and its analogue [Trp8]SP in membrane-mimetic media to provide further insights into membrane-ligand interactions and the factors determining and modulating the peptide structure. CD data revealed that the neuropeptide attains α-helical fold in negatively charged SDS micelles and DMPG liposomes but not in zwitterionic DMPC. The fluorescence experiments reported that the Trp side chain of [Trp8]SP inserts into the hydrophobic core of the SDS micelles and DMPG liposomes but faces the DMPC hydrophilic region, indicating that electrostatic interactions between membrane and SP are essential for the α-helical fold. Formation of extended polyproline II (PPII) helical structure in aqueous solutions and in submicellar concentrations of SDS and DMPC liposomes was confirmed by comparing CD spectra at increasing temperatures. Moreover, in all conditions where PPII conformation was detected, the Trp was totally exposed to the bulk. The PPII structure may be vital for recognition processes of SP by neurokinin receptors.